Methotrexate-induced apoptosis in hepatocytes after partial hepatectomy.
To investigate apoptosis induced by methotrexate in hepatocytes in vivo, rats received a single injection of methotrexate immediately after partial hepatectomy and apoptosis was assessed by the terminal deoxynucleotidyl transferase-mediated nick end-labeling (TUNEL) and gel electrophoresis of DNA. Characteristic DNA fragmentation was obvious at 2 h and peaked at 4 h after partial hepatectomy with methotrexate injection. TUNEL-positive staining was observed in nuclei and nuclear fragments of hepatocytes in the methotrexate-injected liver (partial hepatectomy with methotrexate), with negligible background staining in the control (partial hepatectomy only) and in the methotrexate-injected normal (normal with methotrexate) rat liver. The involvement of the c-Jun N-terminal kinase (JNK) activator protein 1 (AP-1) pathway and p53 in apoptosis was also examined. The activity of JNK increased at 15 min and peaked at 1 h after partial hepatectomy. This increase was repressed by methotrexate injection. Western blot analysis showed that the levels of c-Fos and c-Jun protein expression, which increased at 1 h after partial hepatectomy, were also reduced by methotrexate. The levels of p53 protein were markedly increased after partial hepatectomy with methotrexate injection. The increase in p53 protein was followed by an up-regulation of p21(WAF1/CIP1) protein at 2 h after partial hepatectomy. These results suggested that the inhibition of the JNK-AP-1 pathway and concurrent up-regulation of p53 and p21(WAF1/CIP1) were involved in hepatocyte apoptosis induced by partial hepatectomy with methotrexate.